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Background: Endobronchial metastasis from an extrapulmonary malignancy is relatively rare.
There have been no previous reports of airway stenting to salvage right upper lobe airway
patency.
Case report: This report describes a 76-year-old male who suffered from a huge endobronchial
tumor with a history of renal cell carcinoma (RCC). The endobronchial tumor was thought to
have invaded the right main bronchus from a metastasis of the lung parenchyma and the tumor
was estimated to have considerable vascularity by contrast enhanced computed tomography.
The patient underwent external irradiation, endobronchial tumor reduction with a flexible
bronchoscope, transcatheter bronchial arterial embolization and then a successful endobron-
chial tumor resection by rigid bronchoscopy. The endobronchial tumor resection was mainly
achieved using an electrosurgical snare. Furthermore, a Y-shaped Dumon stent was implanted
at the bifurcation of the right upper lobe bronchus and bronchus intermedius for the manage-
ment of complete right airway patency.
Conclusions: The tumor was successfully resected using a multidisciplinary approach and
a novel method of silicone stent placement using the usual rigid bronchoscopic technique
was employed to maintain complete right airway patency.
ª 2008 Elsevier Ltd. All rights reserved.63 37 2631; fax: þ81 263 36
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Endobronchial metastases from extrapulmonary tumors are
uncommon. The frequency of endobronchial/endotracheal
192 R. Shioi et al.metastasis is variable by definition. It varies from 2 to 50
percent of airway involvement with solid tumor metastasis
to the lungs.1,2 However, regardless of the definition, the
frequency of endobronchial involvement by different
primary tumors seems the same. Breast, colorectal and
renal carcinoma are the common tumors associated with
metastatic involvement of an airway.1e3 Recently, a few
authors have attempted to define endobronchial metas-
tasis.2,4 According to these reports and other recent
studies, the term ‘endotracheal/endobronchial metastasis’
tends to include both direct metastasis to the tracheo-
bronchus and tracheobronchial invasion. The interval from
the diagnosis of the primary neoplasm to the appearance of
the endotracheal/endobronchial metastases is relatively
long (3e5 years).1e5 On the other hand, the median survival
for patients following the diagnosis of the metastasis was
relatively short (9e19 months).1e4 Even though, the mani-
festation reflects a far-advanced stage, some studies have
reported long-term survival.1,2 It should be emphasized
that treatment plans must be individualized.2
Recently, therapeutic bronchoscopy using a rigid and
flexible bronchoscope is widely performed in many coun-
tries. The efficacy and usefulness of this procedure are also
widely accepted. A statement on ‘interventional pulmo-
nology’ that includes these procedures has presented
several issues.6,7 An electrosurgical snare and APC are
among the techniques of interventional pulmonology.
Increasingly, electrocautery and APC are replacing laser
therapy as the methods of choice for coagulation or
vaporization in the airways due to their lower cost, less
cumbersome setup, easier use and more favorable safety
profile.6,7 Coagulation, cutting, vaporization and all
combinations can be performed with mechanical debulking
for quick airway recanalization. Significant residual extra-
luminal stenosis or airway wall collapse can be managed by
stent placement.6,7 The effectiveness and safety of these
procedures have also been reported.8,9
This report describes a case of RCC that metastasized
and severely invaded the right main bronchus. AFigure 1 A. Chest X-ray on admission. Complete right atelectasi
(arrow) was implanted on the carina between the right upper lobe b
inflation was achieved.multidisciplinary approach was employed to successfully
restore complete right airway patency by the implantation
of a Y-shaped Dumon stent at the bifurcation of the right
upper and bronchus intermedius.
Case report
A 76-year-old male was referred to the hospital for endo-
bronchial therapy. He had a history of a right renal resec-
tion due to RCC in 1997. He had received medical follow-up
until 1999. He also had diabetes mellitus, hypertension and
hyperlipidemia since 2001. On October 2006, a right hilar
abnormal shadow was observed by chest X-ray at a health
screening. Chest computed tomography (CT) revealed
a 5 mm nodule in the right S2 and a right hilar lymph
adenopathy about 3.5 cm diameter. These lesions were
considered metastatic pulmonary tumors from the RCC
because of his history and because the tumor appeared well
enhanced on contrast enhanced CT. He was treated with
interferon therapy. The metastatic tumor was stable until
August 2006. However, chest CT in November 2006 revealed
tumor growth. He did not wish to receive any further
systemic therapy at that time. In February 2008, he felt
a shortness of breath. Chest CT and flexible bronchoscopy
showed a polypoid tumor at the right main bronchus, plural
right lung metastasis and mediastinal lymphadenopathies.
The polypoid tumor almost completely obstructed the right
main bronchus. He agreed to the necessity of endobron-
chial tumor resection with an electrosurgical snare etc. He
was admitted to the hospital in March 2008. Although his
general condition was relatively good, he had been expe-
riencing hypoxia and required 5 l/min oxygen inhalation by
face mask. He had no severe renal dysfunction and had
slight anemia. A chest X-ray on admission revealed
complete atelectasis in his right lung (Fig. 1A). At that time,
flexible bronchoscopy showed a huge polypoid lesion at the
right main bronchus and the tumor protruded to the
trachea (Fig. 2A). Contrast enhanced chest CT unveiled
considerable tumor enhancement and the polypoid lesions was seen. B. After stent implantation. Y-shaped Dumon stent
ronchus and bronchus intermedius, and complete right lung air
Figure 2 A. A huge tumor was seen in the right main bronchus. It protruded into the trachea and almost totally obstructed the
main bronchus. B. A part of the tumor was resected with an electrosurgical snare and the tumor was further coagulated by APC to
maintain tracheal airway patency against the tumor. C. After complete tumor resection. The invaded site was revealed, and the
site was located at the proximal orifice of the right upper branch.
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(right S2; Fig. 3A). Due to the high risk of massive hemor-
rhage other supportive therapies were needed before an
endobronchial tumor resection could be performed. First,
he received external irradiation (30 Gy). After the irradia-
tion, tumor enhancement was slightly reduced on chest CT;
however the tumor had further protruded to the trachea
(Fig. 3B) and his dyspnea was worsened. A partial tumor
resection was performed by electrosurgical snare with
a flexible bronchoscope and argon plasma coagulation
(APC) was attempted for further tumor volume reduction
(Fig. 2B). Although his respiratory symptoms were tempo-
rally resolved, tumor protrusion was seen again after one
week. The electrosurgical snare and APC were repeated
and a tumor resection by rigid bronchoscopy was planned
for after the administration of bronchial arterial emboli-
zation (BAE). The BAE was performed the day before a total
tumor resection. Bronchial arteriography detected at least
two feeder arteries. These two arteries were successfully
embolized by gelatin sponge particles (Spongel, Astellas
Pharma Inc., Tokyo, Japan; Fig. 4A and B). A total endo-
bronchial tumor resection was performed by rigid bron-
choscopy. Five applications of an electrosurgical snare and
several bursts of APC (for hemostasis) were introduced, and
the tumor was completely resected. Only mild to moderate
bleeding was observed during this maneuver. After the
resection, the site of tumor invasion was identified. The
site was the proximal orifice of the right upper branch
(Fig. 2C). Several additional bursts of APC were applied at
the site of invasion to prevent tumor re-invasion. A Y-sha-
ped Dumon stent (NOVATECH, La Ciotat, France) was
implanted at the bifurcation of the right upper bronchus
and bronchus intermedius. This manner of implantation
provided complete maintenance of right lung airway
patency and complete lung air inflation was seen by chest
X-ray (Fig. 1B). After 10 days, the patient was discharged
without an oxygen supply.
Methods
The endobronchial electrosurgical snare (and APC) proce-
dure was performed using a flexible bronchoscope. For
flexible bronchoscopy, local anesthesia and conscioussedation with intramuscular injection of pethidine hydro-
chloride was administered before the procedure. Topical
anesthesia was achieved by the endobronchial instillation
of 2% lidocaine. For rigid bronchoscopy, general anesthesia
was administered in the operating room. The pulse oxi-
metry saturation, resting pulse, blood pressure and elec-
trocardiograms were monitored during these procedures.
An electrosurgical snare procedure was performed using an
ICC200 (Erbe Elektromedizin; Tuebingen, Germany). To
remove the tumor, a surgical snare (SD-7C-1, Olympus,
Tokyo, Japan) was placed into the working channel of the
flexible bronchoscope (BF 1T-260, Olympus). A flexible-
monopolar Teflon tube with a 1.5-mm diameter, 150-cm
length fitted into the working channel of the flexible
bronchoscope was used to administer the APC.
Discussion
This report describes the use of multidisciplinary inter-
ventional endoscopy to perform an endobronchial resection
of a severe metastasized RCC in the right main bronchus.
These endobronchial therapeutic modalities provided
complete airway patency and improved the quality of life in
a patient with a metastatic endobronchial tumor who had
advanced RCC.
The frequency of endobronchial metastasis is variable
(from 2 to 50%) based on its definition.1 If the definition
includes invasion of tracheobronchial structures by paren-
chymal or lymph node masses, the frequency will be high.1
Recently, the modes of the metastatic patterns have been
used to differentiate endobronchial metastasis from
extrathoracic malignancies.2,4 These reports include not
only primary (direct) metastasis but also secondary
metastasis.2,4 No correlations have been detected between
the mode and the prognosis and the differentiation is not
the same.
Breast cancer, RCC and colorectal carcinoma are the
most frequent cancers responsible for endobronchial met-
astasis.1e4 The most common symptoms are coughing and
hemoptysis followed by dyspnea and wheezing.1e5 The
most commonly reported findings on chest X-rays include
atelectasis, hilar enlargement and multiple or single
nodules.2,4 Chest CT can more precisely reveal
Figure 3 A. Contrast enhanced chest computed tomography showed meaningful tumor enhancement and the tumor seemed to
have invaded from a lung parenchymal metastasis. B. After external irradiation. The tumor enhancement had slightly decreased,
however, the tumor head had further protruded into the trachea.
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than chest X-ray. In the present case, the invasion from the
pulmonary metastasis to the bronchus was clearly indicated
by chest CT. However, chest CT is not always able to
demonstrate luminal metastasis, especially direct
metastasis.
The treatment of endobronchial metastasis from extra-
thoracic malignancies must be planned according to the
histology of the primary tumor, location of the lesion in the
bronchial tree, number of lesions, evidence of other
metastatic sites and performance status of the patient.4
Multiple therapeutic modalities have been reported,including surgery, external irradiation, chemotherapy,
brachytherapy, laser debulking and hormonal therapy.1e5
Katsimbri et al. reported five cases that were treated with
external irradiation, which achieved symptomatic
improvement in all five cases; however, this result was only
sustained for a few months.3 Systemic treatment also tends
to provide no significant improvement either in symptoms
or survival.2e4 The current case also failed to achieve either
a symptomatic or a radiographical improvement with both
kinds of therapies.
Because contrast enhancement chest CT indicated that
the tumor was a prominent hypervascular lesion the
Figure 4 A. Bronchial arteriography revealed two feeding arteries. B. These two arteries were successfully embolized by
bronchial arterial embolization.
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before endobronchial intervention. At first, external irra-
diation was performed. This therapy showed some necrotic
effects on the tumor surface however no volume reduction
effect was seen. The most effective pre-treatment in this
case was BAE. This therapy achieved not only embolization
of the feeding arteries but also volume reduction (probably
due to tumor necrosis). Chest CT after BAE showed partial
air inflation in the patient’s right lung. The administration
of BAE against hemorrhage from an endobronchial tumor
has been reported previously10 but the current case is the
first case in the English medical literature to describe
the treatment before an endobronchial tumor resection.
The BAE was successfully performed and only moderate
bleeding was seen during the endobronchial resection. An
electrosurgical snare and APC with a flexible bronchoscope
was used for the tumor resection and hemostasis under
rigid bronchoscopy. Tumor debulking by rigid bronchoscopy
was attempted initially, but it could not be performed
because moderate bleeding occurred and APC was applied
for hemostasis. Five applications of the electrosurgical
snare and several bursts of APC were successfully and safely
performed and then the tumor was almost completely
resected.
Stent implantation is frequently administered to main-
tain airway patency.6,7 The indications for stent implanta-
tion to the airway have been established and stabilizing
airway patency after endoscopic removal of intraluminally
growing cancer is one of the indications for the stent
implantation.6 A Y-shaped stent is usually applied for longer
stenosis and obstructions involving the carinal region and
the usefulness is well known. This shape also has the
advantage of preventing migration. In the current case,
tumor invasion had occurred from the bifurcation of the
right upper and bronchus intermedius. If the Y-shapedDumon stent had been implanted at carina, tumor re-
invasion could occur and if a metallic stent had been
implanted at the right main bronchus for preventing tumor
re-invasion, the right upper lobe would have been exposed.
To solve this problem, a Y-shaped Dumon stent was
implanted at the bifurcation of the right upper bronchus
and bronchus intermedius.11 This maneuver was success-
fully performed using the usual Dumon stent and rigid
bronchoscopic techniques and complete airway patency
was finally established.
Conclusions
Tumor resection and stent implantation was successfully
performed to treat a huge and hypervascular endobronchial
metastasis of RCC. A multidisciplinary approach achieved
successful airway patency. Furthermore, a novel strategy of
implantation of a Y-shaped Dumon stent at the bifurcation
of the right upper lobe bronchus and bronchus intermedius
was applied.
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